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NOVELTY - The conductive substrate (103) and a counter electrode 
(104) are dipped in an aqueous solution (102) containing polycarboxylic 
acid in which a carboxyl radical is bonded to multiple carbons having 
sp2 hybrid orbital or its ester in addition to nitric ion and zinc acid 
ion. The concentration of the polycarboxylic acid or its ester is set 
to 0.5-500 mumol/L. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for 
photovoltaic device manufacturing process . 

USE - For forming zinc oxide film used as reflecting film in 
photovoltaic device e.g. solar cell. 

ADVANTAGE - Zinc oxide film with excellent texture and optical 
confinement effect, is formed on a conductive substrate. Increases 
short circuit current density, conversion efficiency .and reliability of 
the photovoltaic device. Enhances the yield characteristics, quality 
and durability of photovoltaic device, thereby contributing for the 
full scale proliferation of solar electric power generation at a low 
cost . 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic view of 
the zinc oxide film forming apparatus. 
Aqueous solution (102) 
Conductive substrate (103) 
Counter electrode (104) 
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Og (0. 20mo 1/1 ) *<^^D$fL;t^. 50x«m 
7klg;<?Ui'>i.*<^D$tl.. 7^^;^hUV0. 3g^-& 
i'^*. aaJiSO'CcoiaKCfii^ix-Cis'), pHJi4. 

o~5. oi,zm^^tii>, n}^m^4onimmi:yy 
xhmm uzm^WLt/^m\<^htixi5 o . u-zu^eomi. 
4 0 3 (ifne<o3t»#:2 0 1 /^mm2 o 2 ) s-ftwco 

L^vT, jEffl!)<0*tltl«fig4 0 7 bMm<Dmm4 0 3 
i:«oraT'-eiimi 2mA/cmM 1 . 2A/'dm2) 

bLxwmaii:i5z^j:'yi;i. m^<m^^&mit2oo 

[0 10 7] Z^W:. ^f*:ii2 0 4i: LTCVD^lw 
J:"). .•KhA-feyKTjnMfii^fti'i;^:^ (//c-S i ) 
€: 1 0 nm. y >- H-^mfeSv-U (//c-S i ) 
?r2000nm. pS8fcea^'U3>' (;uc-S i ) $r 



30nmi:L.T, h y r-fe/K?5nS^^B^B®>- 'J ni' ( a 
-S i ) $rl Onm. y V K-7*^^^«>' D (a- 
Si ) ?:500nm, pSf^M^-Unv (a-Si) 
5: 3 0 n m fitcmm Lfc . $ tcxy N- -y :? $r ffl V ^ 
r I TOSr6 5 nm«l®LT. RS*RSit3?l)«0$>S±gi5 

mmt Lx<7)mBmmm2o 5 1 aco^izmizx 
-& ^ u y H ^insyi^t^i 0 mm Lx±msL 0 as Luifig 

2 0 6 1 3tem:»3^^i: tit. 
[0108] Cc7)3Kiem:»3^^^$:li<a>kl^<OTTiia^ 

m^FiiSi&a 5°CSS8 5%«0S*iTtc 10 0 OB^I^JS: 
[0109] (ittS^J 5 ) i?^tiSiaffM?§4 0 6 IC7 ^ 

tmmizm^L. ymm.:f}m=Ft Ltz. 

[01101 z<^^m:fjm^^mmMyte^TX'm^ 

^^s:«aK8 5x:mm8 5%<nimmTi,z 100 o^^jsc 
mL^m)m(7)^^mt:fmLtz. ULtcTymmmeiz 

[01111 



[^6] 











1.08 
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1.03 
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14 



[01121 mex'oiHT<7)zti}^mt^, ^^mzx 

%msf^^Lxmmit<r>mit:imm^m^^i^^ 

[0 1131 (.mmmi9) m^izii. mnz7ik^ti:s> 
^as-fflv^A:. nm<7)mm (mmtmi) 1 0 3 1 lt 

{d. Jf$0. 1 2mm<7);^-ri^^:^4 3 0 2DtC, 

80 0 nmxj-<-yi'Lfzi><7)^m^^mm^T—y°X'm 

V^. iEffllomSi 1 0 4 t LXii. il$ 1 m 

mO4-N<0ffi«8S:fllfflU/i» *^?ai 0 2(48 5*C, 

0 . 2 5m o 1 / 1 c05g®!aiS7l<?^?Si: L. lEtc: 1 0 0 
Atmo l/'l<07^';UB?7K^;{^i;i'^i>.mKi:^-&J:a 

4. OmA/cmZ (0. 4A/dm2) 

[0114] ^(D±izm^mmmizi O nSS l 
2 0Mm(Dm^xim^-^, z<7it^<7)s imaxwi 
miz X *) m^tz t z ^^^^m six-^-ytz. 

[0 1151 Z(OXd^SUS&WLk<r>Simi,zML. 
yTiii: LT«EC VDJIStCj: "5 N S Gflg* 2>Lt 

m<7)m^X'tmLtzmz. jsuy>'^>zrx'^^r-yrm 



(as) )02-167695 (P2002-1 6JL8 



4 1 0 4 12 
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(72)ifeBH* mm^m mm 

FrJ'— 5F051 AA04 AA05 BAH CA14 DA04 
FA02 FA14 FA18 FA19 FA23 



